**************** 



-k is^ 





Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft fmalized by the Automotive 
Body and Chassis Sectional Committee had been approved by the Transport Engineering Division Council. 

In preparation of this standard considerable assistance has been derived from 97/24/EEC 'Technical requirement 
relating to fuel tanks for two or three-wheeled vehicles'. 

The committee responsible for preparation of this standard is given in Annex B. 



IS 14681 t 1999 



Indian Standard 

AUTOMOTIVE VEHICLES — FUEL TANKS FOR 
TWO OR THREE WHEELERS 



1 SCOPE 

This standard specifies requirements of fuel tanks for 
two or tiiree-wheeled vehicles. 

2 GENERAL REQUIREMENTS 

2.1 Fuel tank shall be made of materials, the thermal, 
mechanical and chemical behaviour of which shall be 
suitable for its intended conditions of use. 

2.2 Fuel tanks and attachment systems shall be so 
designed, manufactured and installed as to fulfil their 
function in all driving conditions. 

2.3 Fuel tanks and the adjacent parts shall be so 
designed as not to generate any electrostatic charge 
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the chassis of the vehicle which is likely to ignite the 
fuel/air mixture. 

2.4 Engine fuel system components shall be suitably 
located so as not to get affected by any obstacles from 
the oround in all driving conditions. 

The fuel filling system shall be designed, manufactured 
and installed in such a way as to withstand the effects of 
any internal and external corrosion to which it is exposed. 
>^o motion due to torsion, flexing and vibration of the 
vehicle structure, engine and transmission shall subject 
fuel-system components to abnormal friction or 
stressing. 

2.5 Fuel tanks shall be made in such a way as to 
withstand corrosion. 

2.6 Any excess pressure or any pressure exceeding the 
service pressure shall be automatically released by 
appropriate devices (orifices, safety valves, etc) the 
ventilation orifices shall be designed in such a way as to 
preclude any risk of ignition. 

5 TESTS 

3.1 Fuel tanks shall pass the leak tighmess test at a 
pressure that is at least equal to a pressure of 30 kPa 
(gauge). 



3.2 The fuel shall be unable to flow from the filler cap 
or any devices fitted in order to release excess pressure 
even if the tank filled up to 90 percent of its capacity is 
fully inverted, dripping shall not be more than 40 ml 
per minute at the end of 5 minutes. 

4 ADDITIONAL TEST FOR NON-METALLIC 
FUEL TANK 

4.1 Permeability Test 

4.1.1 Test Method 

The fuel tank shall be tested at a temperature of 40 ± 
2°C. The test fuel to be used shall be the reference fuel 
used during emission test on two or three- wheeled motor 
vehicles. 

Prior to test, the tank shall be filled up to 50 percent of 
its rated capacity with test fuel and kept in the 
temperature condition of 40 ± 2°C at least for 4 weeks 
or until there is a constant weight toss (pre-storage 

period). 

The tank shall be emptied and then refilled to 50 percent 
of its rated capacily with test fuel after which it shall be 
closed and then stored under the stabilizing conditions 
at a temperature of 40 ± 2°C under the test pressure of 
30 kPa (gauge). The pressure rise in the tank during the 
test may be compensated. 

The weight loss due to diffusion shall be determined 
during the eight-week test. During that test a maximum 
quantity of 20 g may escape, on average, every 24 hours. 
If the diffusion losses are greater, the fiiel loss must also 
be determined at an ambient temperature of 23 ± 2°C, 
all other conditions being maintained (pre-storage of 
40 ± 2°C). The loss determined under those conditions 
shall not exceed 10 g per 24 hours. 

When the test is conducted with internal pressure 
compensation, which must be mentioned in the test 
report, the fuel loss resulting from the pressure 
compensation must be taken into account when the 
diffusion loss i.s established. 

4.2 Shock Test 

4,2.1 This test shall be applicable only if the fuel tank 
is fully exposed. 
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4.2.2 Test Method 

The fuel tank shall be fiiled up to its nominal capacity 
with a mixture of 50 percent water and ethylene glycol 
or with any other coolant which does not attack the fuel 
tank material, the freezing point of which is lower than 
-30 ± 2=C. 

The temperature of the substances contained in the fuel 
tank during the test shall be -20 ± T'C. The fuel tank 
shall be filled with a suitably refrigerated liquid provided 
after ensuring that the fuel tank is left at the test 
temperature for at least one hour. 

A pendulum shall be used for the test, its impact head 
shall take the form of an equilateral triangular pyramid 
having a radius of curvature of 3 mm at its peaks and 
tips with a mass of 15 kg the pendulum's energy may 
not be less than 30 J, and as close as possible to 
that value. 

It is recommended that while designing the pendulum 
following aspects may be considered: 

i) The centre of percussion of pendulum shall 
be as close as possible to centre of gravity of 
pyramid, 

ii) The distance of centre of gravity of pyramid to 
its axis of rotation shall be I m, 

iii) Total mass of the pendulum referred to its centre 
of percussion shall be 1 5 kg, and 

iv) The tank shall be mounted on a fixture as it is 
mounted on the vehicle. 

The points on the fuel tank to be tested shall be those 
considered at risk as a result of the fitting of the tank 
and its position on the vehicle. There must be no 
liquid leakage following a single impact at any of those 
points. 

4.3 Mechanical Strength 

4.3.1 Test Method 

The fuel tank shall be filled up to its rated capacity, the 
test liquid used being water at 53 ± 2°C. The relative 
internal pressure shall be 30 ± 5 kPa (gauge). 

The tank shall remain closed for a period of 5 hours. 

No deformation which may arise may render the fuel 
tank unusable (for example, the tank must not be 
perforated). Even after this deformation, there should 
not be any problem in fitting the tank on vehicle. 



4.4 Fuel-Resistance Test 

4.4.1 Test Method 

Six tensile-test pieces of approximately the same 
thickness shall be taken from the flat pieces. Their tensile 
strength and elastic limits shall be established at 23 ± 
2°C at an elongation rate of 50 mm/min. These values 
shall be compared with the tensile strength and elasticity 
values obtained by similar tests using a fuel tank that 
has already been stored for the pre-storage period. The 
material shall be considered to be acceptable if there 
has been no difference in tensile strength of more 
than 25 percent. 

4.5 Fire-Resistance Test 

4.5.1 Test Method 

The tank material shall not burn at a flame speed greater 
than 0.64 mm/s when tested as per Annex A. 

4.6 High Temperature Test 

4.6.1 Test Method 

The fuel tank, filled to 50 percent of its rated capacity 
with water at ambient temperature shall not display 
plastic deformation or leak after storage for one hour at 
a temperature of 70 ± 2*^C. 

No deformation may arise to make the tank unusable. 
Even after this deformation, there should not be any 
problem in fitting the tank on vehicle. 

The testing device shall take account of the fitting 
conditions. 

5 GUIDELINES FOR DECIDING TESTS FOR 
EXTENSION OF TYPE APPROVAL 

5.1 The type approval granted to any vehicle model in 
accordance with this standard, shall be extended to its 
variants/new models in following cases; 

a) In variant/new model, the material, the mounting 
arrangement, size and shape of fuel tank is same 
as type approved. 

b) In variant'new model, the arrangement of fuel 
filling system is same as that of vehicle model 
already type approved. 

5.2 The extension of type approval to variants/new 
models as mentioned in 5.1, shall be granted 
irrespective of change in the model name. 

5.3 If the type approval already granted to a vehicle 
model can not be extended to variant/new model due to 
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design change mentioned in 5.1(a) and 5.1(b), only the 
checks/tests relevant to that design change shall be 
carriedout and extension shall be granted if these checks/ 
tests are satisfactory. 

Following guidelines may be followed: 



Design Change 

i) Material of fuel tank in 
case of plastic 

ii) Mounting arrangement of 
fuel tank 



Design Change 

iii) Arrangement of fuel filling 
system 

iv) Fuel tank of a model type 
approved is relocated or 
used at a relocated position 
in other variants/new model 

v) Design change size and 
shape of fuel tank 



A- 1 TEST EQUIPMENT 



A-1.1 Test Chamber 



Checks/Tests to be Conducted 

All tests as per 4, as 
applicable 

Shock test as per 4.2, 
if applicable 

ANNEX A 

(Clause 4.5.1) 

FIRE RESISTANCE TEST METHOD 

A-1.6 Water Bath 



Checks/Tests to be Conducted 
Check as per 3.1 and 3.2 

[f tank is made of non-metallic 
material tests as per 4.1 to 4.6 
as applicable. If tank is made 
of metal no tests are required 

Tests as per 3.1, 4.2 and 4.3 

to be repeated 



A totally enclosed laboratoiy fume test chamber with a 
heat resistant test-observation window. 

A mirror may be used in certain test enclosures in order 
to provide a rear view of the sample. 

The fume extractor fan shall be shut down during the 
test and restarted immediately after the test in order to 
remove any toxic combustion products. 

Alternatively the test may be carried out inside a metal 
box placed beneath the fume test chamber with the 
extractor fan operating. 

The top and bottom walls of the box shall incorporate 
ventilation holes enabling sufficient air for the combus- 
tion to pass through while not subjecting the burning 
sample to a drought. 

A-1.2 Supporting Base 

.A laboratory supporting base including two grips which 
can be set in any position by means of swivel joints 
(see Fig. 1 ). 

A-1.3 Burner 

A gas-frred Bunsen (or Tirril) type with a 1 0-mm nozzle 
such that tlame can come in direct contact with test piece. 

A-1.4 Metal Mesh 

Mesh size 20, 

A-1.5 Timer 

A timer or similar device with divisions not greater than 
one second. 



A- 1.7 Graduated Scale 

Graduation in millimetres placed suitably. 

A-2 TEST SAMPLE 

A-2.1 At least 10 test samples 125 ± 5 mm long x 
12.5 ± 0.2 mm wide must be taken direct from a typical 
fuel tank. 

If otherwise prevented by the shape of the fuel tank part 
of the tank shall be moulded into a plate that is 3 mm 
thick and sufficient in area to enable the necessary 
samples to be taken. 

A-2.2 The samples must normally be tested in their 
type-approval state unless otherwise specified. 

A-2.3 Two lines, one at 25 mm and the other at 100 m 
from one end shall be marked on each sample. 

A-2.4 The edges of the test samples shall be smooth. 

A-3 TEST METHOD 

A-3.1 The sample shall be attached to one of the grips 
on the base by the end closest to the 100-mm mark, its 
longitudinal axis being horizontal and its transverse axis 
at 45° to the horizontal. A woven metal screen shall be 
attached beneath the test sample, to be located 10 mm 
horizontally below the edge of the sample and the dis- 
tance between edges of samples and mesh end should 
be appraximately 13 mm (^ee Fig. I). Before each test 
any residue remaining on the metal screen shall be burnt 
or the screen replaced. 

A bath full of water shall be placed on the fume hood 
table in such a way as to receive any incandescent 
particles which may fall during the test. 
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CLAMP FOR HOLDING 
TEST PIECE 
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All dimensions In millimetres. 
Fig. 1 Test Apparatus for Fire Resistance Test 



A-3.2 The air supply to the burner shall be set in such a 
way as to obtain a blue flame roughly 25 mm high. 

A-3.3 The burner shall be placed such that its flame 
touches the outer edge of the test sample as shown in 
Fig. I and at the same time the timer shall be started. 

A-3.4 The burner flame shall be used in contact with 
sample for 30 seconds. If the sample captures the flame 
and the flame starts propagating by itself, the burner 
shall be moved away by atleast 4 mm from the edge of 
the sample. 

If the sample deforms, melts or shrinks without captur- 
ing the flame, the burner shall be moved along the sam- 
ple maintaining the contact till 25 mm from the edge 
(till mark B). If the flame is not captured even in this 
condition, the tank shall be deemed to have passed 
the test : 

i) If the sample has captured the flame, note the 
time required for the flame to reach 1 00-mm mark 
from 25-mm mark (that is from line B towards 
Q. This shall be noted as time '?' (in seconds). 

The rate of flame speed shall be calculated as 

75// (mm/s). 

Total of 3 samples shall be tested and if the flame 
reaches ! 00-mm mark in each case average of 
the 3 7's shall be taken and flame speed shall be 



calculated. Flame speed shall not be more 
0.64 mm/s (4.5.1). 

ii) in case of testing 10 new samples, find out 
average combustion time and average combustion 
length from 25 mm mark towards 1 00 mm mark 
(from mark '5' towards mark 'C'). The rate of 
flame speed shall be calculated by dividing 
average combustion length by average 
combustion time which should not be more than 
0.64 mm/s {see 4.5.1). 

A-3.5 The complete result shall include the following 
information. 

A-3.S.1 Identification of the sample, including the 
method of preparation and storage. 

A-3.5.2 Average sample thickness to be ± 1 percent. 

A-3.5.3 Number of samples tested. 

A-3.5.4 Dispersion of combustion time values. 

A-3.5.5 Dispersion of the combustion length values. 

A-3.5.6 If a sample does not burn up to the mark 
because it drips, runs or breaks up into burnt particles 
this must be stated. 

A-3.5.7 If a sample is re-ignited by burning material 
deposited on the woven metal screen that must be stated. 
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ANNEXE 
( Foreword) 

Automotive Body and Chassis Sectional Committee, TED 6 



Chairman 
I3RIG (RETD) S. R. PURANIK 

Members 

Dr D. R. Sajanpawar 

Shri M. S. Ooale (Alternate) 

Dk M. Koteeswaran 

Shri FV Arjuna 

Shri Ch. Rameshwara Rao (Alternate) 

ShKI M, SUBRAMANIAM 

Shri K. Harikrishnan (Alternate) 

Shri Kajat Nandi 

Shri Rajul Misra (Alternate) 



Representing 
Automotive Research Association of India, Pune 

Automotive Research Association of India, Pune 

Association of State Road Transport Undertaking, New Delhi 
Andhra Pradesh State Road Transport Corporation, Hyderabad 

Ashok Lcyland Ltd, Chennai 



Association of Indian Automobile Manufacture (AIAM), 
New Delhi 



Shri T, M. Balaraman 

Shri V. M. Manel (Alternate) 

Shri A. A. Khinvasara 

Shri D. P. Shah (Alternate) 

Shri S. R. Tapade 

Shri S. Kumar (Alternate) 

Shri G. Rangaswamy 

Shri K. Jaoannathan (Alternate) 

Shri P. K, Saha 

Shri C. R. Krishanaswamy (Alternate) 

Shri Dini;sh Tvagi 

Shri Adhav Gupta (Alternate) 

Shri M. V. Subba Rao 

Shri P. C^ Routry (Alternate) 

Shri S Venkatesh 

Shri S. C Gupta 

SiiRi U. K. RiNi (Alternate) 

SiiR! K. Bhandari 

Shri Ki/ldip SinOh (Alternate) 

Shri B. V. Suriish 

Shri S Madhava Rao (Alternate) 

Shri P. N FiAjoopAOHVA 

Shri M. Balakrishanan 

Shri V D Deshpande 

Shri li V. Deshmukh (Alternate) 

SllRI P. Agrawal 

SllRI R. K. Parmioo (Alternate) 



Bajaj Auto Ltd, Pune 

Bajaj Tempo Ltd, Pune 

Central Institute of Road Transport, Pune 

Cheran Engineering Corporation Ltd, Coimbatore 

Controllerate of Quality Assurance (Vehicle), Ahmednagar 

Daewoo Motors India Ltd, New Delhi 

Vehicle Research and Development Establishment, Ahmednagar 

Richer Motors Ltd, Pithampur 

Hind Motors Ltd, Dist Hooghly, West Bengal 

J M A Industries Ltd, New Delhi 

Hyderabad Allwyn Ltd, Hyderabad 

Maharashtra Stale Road Transport Undertaking, Mumbai 
Thiruvalluvar Transport Corporation, Chennai 

Mahindra & Mahindra Ltd, Nashik 
Maruti IJdyog Ltd. Ourgaon 



(Continued on page 6) 
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